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RESEARCH OBJECTIVES
There is a variety of problems in the physics and chemistry of solids in which
phonons (lattice vibrations) play an important role. The theory of lattice dynamics can
be used to calculate dispersion curves, the vibrational frequency spectrum, and the bulk
thermodynamic properties of a crystalline material if appropriate interatomic force
constants are known. The adiabatic elastic constants of a single crystal can be measured
with high precision by ultrasonic pulse techniques. Such constants provide direct infor-
mation about the dispersion curves and frequency spectrum at low frequencies, and thus
determine the low-temperature thermal properties. They also provide a way of testing
or evaluating the force constant parameters in various force models of a solid.
Considerable emphasis has been given to studies of highly anisotropic solids, such
as cadmium and zinc, which have nonideal hexagonal close-packed structures. In these
cases, data at liquid-helium temperatures determine the harmonic contribution, while
the temperature variation is related to anharmonic effects. Recently, attention has been
focussed on the elastic properties of crystals near lambda-point transitions. There are
"anomalous" changes in the elastic constants of a solid such as NH4 C1 near the critical
temperature for an order-disorder transition. The various independent elastic constants
of a single crystal behave quite differently in the vicinity of a lambda point, and such
differences are related to the detailed structural changes that occur and the nature of
the interatomic forces involved.
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